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<210> 1 

<211> 5527 

<212> DNA 

<213> Pectinophora gossypiella 



<400> 1 

aacatttaca 

ttgaatctgt 

gtgtttgtga 

acggtgcttc 

tactacatga 

tggactggtg 

ataaacggct 

gaagaggaga 

ccagaaattg 

aatgaaaacg 

atgcgtcggt 

ctgtccatcg 

gtgccggaat 

gggaggctta 

atattctatg 

ggtatcctat 

ttggactcct 

1020 

caccgaccgc 
1080 

cagcaattcc 
1140 

accctcgaga 
1200 

gacggagcca 
1260 

agactgtccc 
1320 

gtgatcatag 
1380 

atctccataa 
1440 

gatgaagatt 
1500 



tacagccagt 
gatttcaaat 
gaatagacca 
tcaccttcgc 
ctgacgctat 
gatggaccga 
ggtacccaca 
tcgagggaga 
t.ccagccgat 
gggcgtggta 
atacattcga 
aaaacattga 
tgggggagcc 
gtatcgagcc 
tggagccagc 
cagcgcttaa 
ggcccaacaa 



gtagatgaca 
atagaatcaa 
acgaccatgc 
aacatcagtt 
tccgagggaa 
ctggcctttg 
actcaccagc 
tgttgctatc 
ggttatagga 
cctttatata 
cgtccgagtg 
cgataacgac 
tcgactaaca 
catgacattc 
tcacattact 
cttcgaaagc 
ccatacggtg 



cattgattta 
aaggactgca 
aagatggcgg 
ttcgggcaag 
ccgaaaccgg 
atcccggctg 
acttctctcg 
gctaaactta 
tcttctaacc 
accaataggc 
ccagacgaga 
cctatcgtca 
gactgcgttt 
cgcctcacat 
ggtgattggt 
aacccgctgc 
acggtgatgg 



aaaaaaatag 
ttagtgttgt 
gtgacgcctg 
aaacaacatc 
atgatttgcc 
agccaagaga 
gcaccatcat 
actatgatgg 
tgctaagtcc 
aagattatga 
ctcgtgcggc 
gggtgctaga 
accaagtgtc 
cagaccgtga 
tcaacatgca 
acatctttca 
tgcaagtcca 



tgcgagtgat 6 0 
gggagttaaa 12 0 
catactggtg 180 
gtcgagatgt 240 
tgacttagaa 3 00 
cgacgtgtgc 3 6 0 
catccacatg 42 0 
ttctggaacc 480 
agagatccgg 540 
aacaccaaca 600 
acgagtgagt 660 
cgcttgccaa 720 
agacgaagat 7 80 
agacgtacag 840 
aattactatc 900 
aatcactgct 960 
gaatgtggaa 



cgcgatggat ggaaatcttc gcagtccagc agtttgacga gatgacggag 
aggtgcgcgc catcgacgga gacactggca tcgggaaagc tatacactat 
cagatgagga agaagatttg ttcttcatcg aaacacttcc gggcggccat 
tcttcagcac tgccatgatt gatgtggata ggctccggcg agatgtcttc 
tggtggcata caagtacgac aatgtgtcct tcgccacccc gacacccgtc 
tcaatgacat caacaacaag aaaccccaac cgctgcaaga tgagtacaca 
tggaagaaac tccactgtcg ctgaattttg ctgaactttt tggtttctat 
tgatctacgc acaatccttg gtggaaatac aaggcgagaa ccctccaggc 



gtagagcaag 
1560 

gggactcaag 
1620 

aaggtaatag 
1680 

aacctgatta 
1740 

ttcaaggaga 
1800 

ataggagaca 
1860 

gaagaaactg 
1920 

gaatttaaca 
1980 

gcggctgctc 
2040 

ctgcctcgcg 
2100 

gagataaccg 
2160 

acatcctttg 
2220 

gatatagaaa 
2280 

gcgaagggga 
2340 

acagtgagag 
2400 

acggtaataa 
2460 

cagaccttca 
2520 

acagacattg 
2580 

actcctgaag 
2640 

ggtgcaatcg 
2700 

gacaaatgtt 
2760 

ctgcgcgaca 
2820 

agtcgattca 
2880 

aagatatact 
2940 

aattatgctg 
3000 

gtgtacgtgg 
3060 

aggatattca 
3120 

aacactacag 
3180 

actccagaag 
3240 

ggcgaaagcg 
3300 



cgttttatat 
atcaccgaat 
caacggaccg 
attggaacga 
ctgtacccaa 
gcgttgtgca 
gcgacatata 
tacaagttcg 
agctggtcat 
taagtccgtc 
ccacggaccc 
ccactaaaca 
ccatcttccc 
tccgccataa 
ttcgggactt 
taatagatat 
gtattcggga 
atggcccact 
gtctagtcca 
acgctgatat 
ctgaagaaaa 
atgtaattaa 
acgaaacggt 
ccatcgacga 
tgaaccaacg 
agaagaccaa 
ttaacctcat 
aggtgctggt 
agctgagttg 
atgtgatata 



tgcgcccacc 
gctggattat 
tgacaatacc 
cgaggagccg 
ggactatcac 
ttccatcttg 
cgtagctatt 
cgctcaggac 
agaactcgag 
tgtagaagag 
tgacaccaca 

ggggcgtgat 

aaacccagcc 
cgtgaccatc 
gcacacagat 
gaacgacaac 
gcgatcatct 
ttacaaccaa 
gatacatttc 
tccacctcgt 
tgaagagaac 
catcgtggac 
gtacatttat 
agacagagac 
gctgcgagac 
caatgagctc 
tgacaacttt 
gatactatta 
gagcatttcc 
cgcaccggat 



gcaggcttcc 
gaggatgttc 
aattttactg 
atctttgagg 
gtcggcagac 
ggaaatgcga 
gatgacgcgt 
accatgtcgg 
gacgtcaaca 
aatgtgccag 
gcatacctgc 
accaatccaa 
gacaccagag 
cattttgaag 
gacggacgag 
tggcctatct 
accggcgtcg 
gtccggtaca 
gttacgggtc 
tggcacctca 
tgtcccccgg 
ataaacaaca 
gaaaatgcac 
gaaatatatc 
ttcttcgcca 
ctggatcggg 
tatagcgaag 
gatgagaatg 
gaggatttac 
atagacaaag 



agaaccagac 
ctttccaaaa 
gagtcgcgga 
aagaccagct 
tgagggctca 
atacattttt 
tcgattatca 
agccagagtc 
acacacctcc 
agggctttga 
agtttgaaat 
tagagttcca 
aggctgtggg 
agtttgaatt 
attatgatga 
gggcgtctgg 
tcatcgggtc 
ccattatccc 
aaattacagt 
actacacggt 
atccagtgtt 
aggtcccggc 
ccgatttcac 
acacggtgcg 
tagacctgga 
acagaggcga 
gagatggaaa 
acaacgctcc 
aagagggtat 
aggacacgcc 



attcgccata 
catcaagctc 
agtcaacgtg 
cgttgtcaag 
cgaccgggac 
gagaatcgac 
cagacagaat 
caggcataca 
tactctgagg 
aatcaaccgg 
agattgggac 
cggatgcgtg 
gcgagtggta 
tctctacctc 
atctaccttc 
tttcctgaac 
cgtactcgct 
ccaggaagat 
tgatgagaat 
tatagccagc 
ctgggatact 
agcagacctc 
gaacgtggtc 
gtaccagatc 
ttcaggccag 
agaccaacac 
tagaaatgta 
tgaattgccg 
aacactcgat 
aaactctcac 



2 



gttggctacg 
3360 

cttctcaaca 
3420 

agaggatatt 
3480 

cagatatctc 
3540 

ttcgtttttc 
3600 

aatgttttgt 
3660 

ggtcttgatg 
3720 

ttcagagtaa 
3780 

gaggaaggca 
3840 

tcatattcaa 
3900 

tttcaagata 
3960 

ttctcgctcc 
4020 

atttactaca 
4080 

aacgtgatct 
4140 

gtggcagcca 
4200 

gtcactgtca 
4260 

gctggcattt 
4320 

tccgaaaacg 
4380 

ctggaagccg 
4440 

aggatacaac 
4500 

ccagatgaga 
4560 

gtgtccttca 
4620 

gaaacgttca 
4680 

aacgacgccg 
4740 

aacatccctg 
4800 

tccgtccaag 
4860 

agccctgatc 
4920 

gccatccttg 
4980 

ctgaaccgcc 
5040 

aaccgagtgg 
5100 



caatcctggc 
tgctgtcgcc 

gggggactta 

atgaggtgta 
ctgaatccgg 
cacttgtaaa 
ctggcgtggt 
ataatgatgg 
aggaatttga 
cagactccac 
acacttactc 
cacatgcaga 
ggatctttgg 
tcctgaaatc 
gtaattcgcc 
ctgtacgaga 
ccacttccga 
cacaattgac 
tcaaggactc 
ctactgccag 
agacagatac 
tattcctgaa 
gcgttggctt 

gggtgattca 

tgagcgccga 
gtgtgttgaa 
tcggcactgc 
ccttcctgtg 
gtttggaagc 
ggatagcggc 



catgacagtc 
taacaacgta 
cgatataagt 
tgaattggaa 
gacgattcta 
cggtgacccg 
gactttcgat 
cgacagcttt 
ggttaccatc 
tataacagtc 
agtagcattg 
ggaccctaag 
tggtgtggat 
agaactagac 
cacaggaggc 
agcggatcca 
taacatcaac 
atataccatc 
ggcgttccat 
catgcagggc 
ggcagaggtg 
cgatgtggag 
caacatgacc 
ggaggccatg 
cagtattgaa 
ccaacggctg 
cggcgtgcag 
ccttattctg 
actgtcgatg 
cccaggaacc 



accaatagag 
accggattcc 
gtactggcgt 
attcgacctt 
cgactggctt 
ttagacagga 
attgttggag 
ggaaccttgt 
cgggctacag 
ctcttcgttc 
tttgaaaaag 
aacaaactct 
tacgagccat 
cgggagacca 
ggaataccac 
cggcctgtgt 
agggaactac 
gaagacggtt 
ctgaacgcgc 
atgtttgagt 
aaagtctacc 
acggttgaga 
tgcaatatag 
gcggaagtcc 
gagcttcgca 
ttggtcctga 
atcaccatct 
ctcatcacat 
acgaaatacg 
aacaaacacg 



acctggacac 
tccagacagc 
tcgaccacgg 
acaattacaa 
tggaacgcgc 
tacaagcaat 
atgctgatgc 
tgctgacaca 
acggcggaac 
cgactttggg 
aggttggctt 
gcactgacga 
ttgacctgga 
ctgctacgca 
tccctgggtc 
tcgagcagcg 
tcaccgttcg 
gtatggcggt 
agaccggcgt 
tcaacgtcat 
tcatttcatc 
gtaacagaga 
atcaggtgct 
atgctcactt 
gtgacactca 
acgacctggt 
atgtgctagc 
tcatcgtgag 
gctcggtgga 
ccatcgaagg 



tgttccgaga 
aatgcctttg 
tattcctcag 
tcctcctcag 
agtggtaaat 
tgacgacgat 
gtcaaactac 
ggcgcttcct 
agaacctcga 
tgatccgatc 
gactgagagg 
ctgtcacgat 
cccggtgacg 
tgtggtgcaa 
tcttctcacc 
tctgtacacg 
tgcaactcat 
ggactccact 
cctcatactg 
cgctactgac 
ccaaaatagg 
ctttatcgca 
gccgggcacc 
catacaggat 
gctgctgcgc 
gacgggggtc 
cgggttgtca 
gacccgagct 
ttcggggctg 
ctccaacccc 
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atctggaacg 
5160 

tctgatctaa 
5220 

aaagcagtag 
5280 

gaattcaagg 
5340 

tgatgagata 
5400 

ttatttgttg 
5460 

caagttaaca 
5520 
gctatcc 
5527 



agcagatcaa 
tcggcatcga 
atgccttggt 
cctctcgagc 
cattgatgag 
aaatttgtga 
tcatcaattg 



ggccccggac 
ggatagcctg 
gaaaaagctg 
ctctagaact 
tttggacaaa 
tgctattgct 
cattcatttt 



ttcgatgcca 
cagggagact 
aagaagaacg 
atcgtgagtc 
ccgcaactag 
ttatttggaa 
atgtttcagg 



tcagtgacac 
tagaagagaa 
atggagccat 
gtattacgta 
aatgcagtga 
ccattataag 
ttcaggggga 



atctgacgac 
aagggcagac 

gggggaatac 

tatccagaca 
aaaaaatgct 
ctgcaataaa 
ggtgtgggag 



<210> 2 

<211> 1729 

<212> PRT 

<213> Pectinophora gossypiella 



<400> 2 

Met Ala Gly Asp 
1 

Thr Ser Val Phe 

20 

Thr Asp Ala lie 
35 

Glu Trp Thr Gly 
50 

Arg Asp Asp Val 
65 

Ser Leu Gly Thr 

Val Ala lie Ala 

100 

Val Gin Pro Met 
115 

Arg Asn Glu Asn 
130 

Tyr Glu Thr Pro 
145 

Asp Glu Thr Arg 

Asp Asn Asp Pro 

180 

Leu Gly Glu Pro 
195 

Asp Gly Arg Leu 
210 

Arg Glu Asp Val 
225 

Asp Trp Phe Asn 

Phe Glu Ser Asn 

260 

Trp Pro Asn Asn 
275 



Ala Cys lie Leu 
5 

Gly Gin Glu Thr 

Pro Arg Glu Pro 

40 

Gly Trp Thr Asp 
55 

Cys lie Asn Gly 
70 

lie lie lie His 
85 

Lys Leu Asn Tyr 

Val lie Gly Ser 

120 

Gly Ala Trp Tyr 
135 

Thr Met Arg Arg 
150 

Ala Ala Arg Val 
165 

lie Val Arg Val 

Arg Leu Thr Asp 

200 

Ser lie Glu Pro 
215 

Gin lie Phe Tyr 
230 

Met Gin lie Thr 
245 

Pro Leu His lie 

His Thr Val Thr 

280 



Val Thr Val Leu 
10 

Thr Ser Ser Arg 
25 

Lys Pro Asp Asp 

Trp Pro Leu lie 

60 

Trp Tyr Pro Gin 
75 

Met Glu Glu Glu 
90 

Asp Gly Ser Gly 
105 

Ser Asn Leu Leu 

Leu Tyr lie Thr 

140 

Tyr Thr Phe Asp 
155 

Ser Leu Ser lie 
170 

Leu Asp Ala Cys 
185 

Cys Val Tyr Gin 

Met Thr Phe Arg 

220 

Val Glu Pro Ala 
235 

lie Gly lie Leu 
250 

Phe Gin lie Thr 
265 

Val Met Val Gin 



Leu Thr Phe Ala 
15 

Cys Tyr Tyr Met 
30 

Leu Pro Asp Leu 
45 

Pro Ala Glu Pro 

Leu Thr Ser Thr 

80 

lie Glu Gly Asp 
95 

Thr Pro Glu lie 
110 

Ser Pro Glu lie 
125 

Asn Arg Gin Asp 

Val Arg Val Pro 

160 

Glu Asn lie Asp 
175 

Gin Val Pro Glu 
190 

Val Ser Asp Glu 
205 

Leu Thr Ser Asp 

His lie Thr Gly 

240 

Ser Ala Leu Ash 
255 

Ala Leu Asp Ser 
270 

Val Gin Asn Val 
285 
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t 



Glu His Arg Pro 
290 

Asp Glu Met Thr 
305 

Thr Gly lie Gly 

Glu Asp Leu Phe 

340 

lie Phe Ser Thr 
355 

Phe Arg Leu Ser 
370 

Thr Pro Thr Pro 
385 

Pro Gin Pro Leu 

Pro Leu Ser Leu 

420 

Leu lie Tyr Ala 
435 

Gly Val Glu Gin 
450 

Gin Thr Phe Ala 
465 

Asp Val Pro Phe 

Asp Asn Thr Asn 

500 

Asn Trp Asn Asp 
515 

Lys Phe Lys Glu 
530 

Ala His Asp Arg 
545 

Asn Ala Asn Thr 

Val Ala lie Asp 

580 

He Gin Val Arg 
595 

Thr Ala Ala Ala 
610 

Pro Pro Thr Leu 
625 

Val Pro Glu Gly 

Asp Thr Thr Ala 

660 

Ala Thr Lys Gin 
675 

Val Asp He Glu 
690 

Val Gly Arg Val 
705 

Phe Glu Glu Phe 

His Thr Asp Asp 

740 

He He Asp Met 
755 

Asn Gin Thr Phe 



Pro Arg Trp Met 
295 

Glu Gin Gin Phe 
310 

Lys Ala He His 
325 

Phe He Glu Thr 

Ala Met He Asp 

360 

Leu Val Ala Tyr 
375 

Val Val He He 
390 

Gin Asp Glu Tyr 
405 

Asn Phe Ala Glu 

Gin Ser Leu Val 

440 

Ala Phe Tyr He 
455 

He Gly Thr Gin 
470 

Gin Asn lie Lys 
485 

Phe Thr Gly Val 

Glu Glu Pro He 

520 

Thr Val Pro Lys 
535 

Asp He Gly Asp 
550 

Phe Leu Arg He 
565 

Asp Ala Phe Asp 

Ala Gin Asp Thr 

600 

Gin Leu Val He 
615 

Arg Leu Pro Arg 
630 

Phe Glu He Asn 
645 

Tyr Leu Gin Phe 

Gly Arg Asp Thr 

680 

Thr He Phe Pro 
695 

Val Ala Lys Gly 
710 

Glu Phe Leu Tyr 
725 

Gly Arg Asp Tyr 

Asn Asp Asn Trp 

760 

Ser He Arg Glu 



Glu He Phe Ala 

300 

Gin Val Arg Ala 
315 

Tyr Thr Leu Glu 
330 

Leu Pro Gly Gly 
345 

Val Asp Arg Leu 

Lys Tyr Asp Asn 

380 

Val Asn Asp He 
395 

Thr He Ser He 
410 

Leu Phe Gly Phe 
425 

Glu He Gin Gly 

Ala Pro Thr Ala 

460 

Asp His Arg Met 
475 

Leu Lys Val He 
490 

Ala Glu Val Asn 
505 

Phe Glu Glu Asp 

Asp Tyr His Val 

540 

Ser Val Val His 
555 

Asp Glu Glu Thr 
570 

Tyr His Arg Gin 
585 

Met Ser Glu Pro 

Glu Leu Glu Asp 

620 

Val Ser Pro Ser 
635 

Arg Glu He Thr 
650 

Glu He Asp Trp 
665 

Asn Pro He Glu 

Asn Pro Ala Asp 

700 

He Arg His Asn 
715 

Leu Thr Val Arg 
730 

Asp Glu Ser Thr 
745 

Pro He Trp Ala 
Arg Ser Ser Thr 



Val Gin Gin Phe 

He Asp Gly Asp 

320 

Thr Asp Glu Glu 
335 

His Asp Gly Ala 
350 

Arg Arg Asp Val 
365 

Val Ser Phe Ala 

Asn Asn Lys Lys 

400 

Met Glu Glu Thr 
415 

Tyr Asp Glu Asp 
430 

Glu Asn Pro Pro 
445 

Gly Phe Gin Asn 

Leu Asp Tyr Glu 

480 

Ala Thr Asp Arg 
495 

Val Asn Leu He 
510 

Gin Leu Val Val 
525 

Gly Arg Leu Arg 

Ser He Leu Gly 

560 

Gly Asp He Tyr 
575 

Asn Glu Phe Asn 
590 

Glu Ser Arg His 
605 

Val Asn Asn Thr 

Val Glu Glu Asn 

640 

Ala Thr Asp Pro 
655 

Asp Thr Ser Phe 
670 

Phe His Gly Cys 
685 

Thr Arg Glu Ala 

Val Thr He His 

720 

Val Arg Asp Leu 
735 

Phe Thr Val He 
750 

Ser Gly Phe Leu 
765 

Gly Val Val He 





770 










775 










780 










Gly 


Ser 


Val 


Leu 


Ala 


Thr 


Asp 


He 


Asp 


Gly 


Pro 


Leu 


Tyr 


Asn 


Gin 


T T 1 

Val 


785 










790 










795 










800 


Arg 


Tyr 


Thr 


He 


He 


Pro 


Gin 


Glu 


Asp 


Thr 


Pro 


Glu 


Gly 


Leu 


Val 


Gin 










805 










810 










815 




He 


His 


Phe 


Val 


Thr 


Gly 


Gin 


He 


Thr 


Val 


Asp 


Glu 


Asn 


Gly 


Ala 


He 








820 










825 










830 






Asp 


Ala 


Asp 


He 


Pro 


Pro 


Arg 


Trp 


His 


Leu 


Asn 


Tyr 


Thr 


Val 


He 


Ala 






835 










840 










845 








Ser 


Asp 


Lys 


Cys 


Ser 


Glu 


Glu 


Asn 


Glu 


Glu 


Asn 


Cys 


Pro 


Pro 


Asp 


Pro 




850 










855 










860 










Val 


Phe 


Trp 


Asp 


Thr 


Leu 


Arg 


Asp 


Asn 


Val 


He 


Asn 


He 


Val 


Asp 


He 


865 










870 










875 










880 


Asn 


Asn 


Lys 


Val 


Pro 


Ala 


Ala 


Asp 


Leu 


Ser 


Arg 


Phe 


Asn 


Glu 


Thr 


Val 










885 










890 










895 




Tyr 


He 


Tyr 


Glu 


Asn 


Ala 


Pro 


Asp 


Phe 


Thr 


Asn 


Val 


Val 


Lys 


He 


Tyr 








900 










905 










910 






Ser 


He 


Asp 


Glu 


Asp 


Arg 


Asp 


Glu 


He 


Tyr 


His 


Thr 


Val 


Arg 


Tyr 


Gin 






915 










920 










925 








He 


Asn 


Tyr 


Ala 


Val 


Asn 


Gin 


Arg 


Leu 


Arg 


Asp 


Phe 


Phe 


Ala 


He 


Asp 




930 










935 










940 










Leu 


Asp 


Ser 


Gly 


Gin 


Val 


Tyr 


Val 


Glu 


Asn 


Thr 


Asn 


Asn 


Glu 


Leu 


Leu 


945 










950 










955 










960 


Asp 


Arg 


Asp 


Arg 


Gly 


Glu 


Asp 


Gin 


His 


Arg 


He 


Phe 


He 


Asn 


Leu 


He 










965 










970 










975 




Asp 


Asn 


Phe 


Tyr 


Ser 


Glu 


Gly 


Asp 


Gly 


Asn 


Arg 


Asn 


Val 


Asn 


Thr 


Thr 








980 










985 










990 






Glu 


Val 


Leu 


Val 


He 


Leu 


Leu 


Asp 


Glu 


Asn 


Asp 


Asn 


Ala 


Pro 


Glu 


Leu 






995 










1000 








1005 






Pro 


Thr 


Pro 


Glu 


Glu 


Leu 


Ser 


Trp 


Ser 


He 


Ser 


Glu 


Asp 


Leu 


Gin 


Glu 




1010 








1015 








1020 








Gly 


He 


Thr 


Leu 


Asp 


Gly 


Glu 


Ser 


Asp 


Val 


He 


Tyr 


Ala 


Pro 


Asp 


He 


1025 








1030 








1035 






1040 


Asp 


Lys 


Glu 


Asp 


Thr 


Pro 


Asn 


Ser 


His 


Val 


Gly 


Tyr 


Ala 


He 


Leu 


Ala 










1045 








1050 








1055 


Met 


Thr 


Val 


Thr 


Asn 


Arg 


Asp 


Leu 


Asp 


Thr 


Val 


Pro 


Arg 


Leu 


Leu 


Asn 








1060 








1065 








1070 




Met 


Leu 


Ser 


Pro 


Asn 


Asn 


Val 


Thr 


Gly 


Phe 


Leu 


Gin 


Thr 


Ala 


Met 


Pro 






1075 








1080 








1085 






Leu 


Arg 


Gly 


Tyr 


Trp 


Gly 


Thr 


Tyr 


Asp 


He 


Ser 


Val 


Leu 


Ala 


Phe 


Asp 




1090 








1095 








1100 








His 


Gly 


He 


Pro 


Gin 


Gin 


He 


Ser 


His 


Glu 


Val 


Tyr 


Glu 


Leu 


Glu 


He 


1105 








1110 








1115 






1120 


Arg 


Pro 


Tyr 


Asn 


Tyr 


Asn 


Pro 


Pro 


Gin 


Phe 


Val 


Phe 


Pro 


Glu 


Ser 


Gly 










1125 








1130 








1135 


Thr 


He 


Leu 


Arg 


Leu 


Ala 


Leu 


Glu 


Arg 


Ala 


Val 


Val 


Asn 


Asn 


Val 


Leu 








1140 








1145 








1150 




Ser 


Leu 


Val 


Asn 


Gly 


Asp 


Pro 


Leu 


Asp 


Arg 


He 


Gin 


Ala 


He 


Asp 


Asp 






1155 








1160 








1165 






Asp 


Gly 


Leu 


Asp 


Ala 


Gly 


Val 


Val 


Thr 


Phe 


Asp 


He 


Val 


Gly 


Asp 


Ala 




1170 








1175 








1180 








Asp 


Ala 


Ser 


Asn 


Tyr 


Phe 


Arg 


Val 


Asn 


Asn 


Asp 


Gly 


Asp 


Ser 


Phe 


Gly 


1185 








1190 








1195 






1200 


Thr 


Leu 


Leu 


Leu 


Thr 


Gin 


Ala 


Leu 


Pro 


Glu 


Glu 


Gly 


Lys 


Glu 


Phe 


Glu 










1205 








1210 








1215 


Val 


Thr 


He 


Arg 


Ala 


Thr 


Asp 


Gly 


Gly 


Thr 


Glu 


Pro 


Arg 


Ser 


Tyr 


Ser 








1220 








1225 








1230 




Thr 


Asp 


Ser 


Thr 


He 


Thr 


Val 


Leu 


Phe 


Val 


Pro 


Thr 


Leu 


Gly 


Asp 


Pro 






1235 








1240 








1245 






He 


Phe 


Gin 


Asp 


Asn 


Thr 


Tyr 


Ser 


Val 


Ala 


Phe 


Phe 


Glu 


Lys 


Glu 


Val 




1250 








1255 








1260 
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Gly Leu Thr Glu Arg Phe Ser Leu Pro His Ala Glu Asp Pro Lys Asn 
1265 1270 1275 1280 

Lys Leu Cys Thr Asp Asp Cys His Asp lie Tyr Tyr Arg lie Phe Gly 

1285 1290 1295 

Gly Val Asp Tyr Glu Pro Phe Asp Leu Asp Pro Val Thr Asn Val lie 

1300 1305 1310 

Phe Leu Lys Ser Glu Leu Asp Arg Glu Thr Thr Ala Thr His Val Val 

1315 1320 1325 

Gin Val Ala Ala Ser Asn Ser Pro Thr Gly Gly Gly lie Pro Leu Pro 

1330 1335 1340 

Gly Ser Leu Leu Thr Val Thr Val Thr Val Arg Glu Ala Asp Pro Arg 
1345 1350 1355 1360 

Pro Val Phe Glu Gin Arg Leu Tyr Thr Ala Gly lie Ser Thr Ser Asp 

1365 1370 1375 

Asn lie Asn Arg Glu Leu Leu Thr Val Arg Ala Thr His Ser Glu Asn 

1380 1385 1390 

Ala Gin Leu Thr Tyr Thr lie Glu Asp Gly Ser Met Ala Val Asp Ser 

1395 1400 1405 

Thr Leu Glu Ala Val Lys Asp Ser Ala Phe His Leu Asn Ala Gin Thr 

1410 1415 1420 

Gly Val Leu He Leu Arg He Gin Pro Thr Ala Ser Met Gin Gly Met 
1425 1430 1435 1440 

Phe Glu Phe Asn Val He Ala Thr Asp Pro Asp Glu Lys Thr Asp Thr 

1445 1450 1455 

Ala Glu Val Lys Val Tyr Leu He Ser Ser Gin Asn Arg Val Ser Phe 

1460 1465 1470 

He Phe Leu Asn Asp Val Glu Thr Val Glu Ser Asn Arg Asp Phe He 

1475 1480 1485 

Ala Glu Thr Phe Ser Val Gly Phe Asn Met Thr Cys Asn He Asp Gin 

1490 1495 1500 

Val Leu Pro Gly Thr Asn Asp Ala Gly Val He Gin Glu Ala Met Ala 
1505 1510 1515 1520 

Glu Val His Ala His Phe He Gin Asp Asn He Pro Val Ser Ala Asp 

1525 1530 1535 

Ser He Glu Glu Leu Arg Ser Asp Thr Gin Leu Leu Arg Ser Val Gin 

1540 1545 1550 

Gly Val Leu Asn Gin Arg Leu Leu Val Leu Asn Asp Leu Val Thr Gly 

1555 1560 1565 

Val Ser Pro Asp Leu Gly Thr Ala Gly Val Gin He Thr He Tyr Val 

1570 1575 1580 

Leu Ala Gly Leu Ser Ala He Leu Ala Phe Leu Cys Leu He Leu Leu 
1585 1590 1595 1600 

He Thr Phe He Val Arg Thr Arg Ala Leu Asn Arg Arg Leu Glu Ala 

1605 1610 1615 

Leu Ser Met Thr Lys Tyr Gly Ser Val Asp Ser Gly Leu Asn Arg Val 

1620 1625 1630 

Gly He Ala Ala Pro Gly Thr Asn Lys His Ala He Glu Gly Ser Asn 

1635 1640 1645 

Pro He Trp Asn Glu Gin He Lys Ala Pro Asp Phe Asp Ala He Ser 

1650 1655 1660 

Asp Thr Ser Asp Asp Ser Asp Leu He Gly He Glu Asp Ser Leu Gin 
1665 1670 1675 1680 

Gly Asp Leu Glu Glu Lys Arg Ala Asp Lys Ala Val Asp Ala Leu Val 

1685 1690 1695 

Lys Lys Leu Lys Lys Asn Asp Gly Ala Met Gly Glu Tyr Glu Phe Lys 

1700 1705 1710 

Ala Ser Arg Ala Ser Arg Thr He Val Ser Arg He Thr Tyr He Gin 
1715 1720 1725 

Thr 
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<210> 3 

<211> 23 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> BTR 1209U primer 
<220> 

<221> misc_f eature 

<222> (3) 

<223> n = A, G, C, or T 
<220> 

<221> mi sc_f eature 

<222> (9) 

<223> n = A, G, C, or T 
<220> 

<221> mi sc__f eature 

<222> (12) 

<223> n = A, G, C, or T 
<220> 

<221> misc_feature 

<222> (15) 

<223> n = A, G, C, or T 
<220> 

<221> misc_feature 

<222> (21) 

<223> n = A, G, C, or T 

<400> 3 

canathcgng cncangaygg ngg 23 



<210> 4 

<211> 23 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> BTR 1355U primer 

<400> 4 

ttgtacacsg cwggsatwtc cac 23 



<210> 5 

<211> 24 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> BTR 1486d primer 
<220> 

<221> misc_feature 

<222> (1) 

<223> n = A, G, C, or T 
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<220> 

<221> misc_f eature 
<222> (19) 

<223> n = A, G, C, or T 
<400> 5 

nacytgrtcr atrttrcang teat 



<210> 6 

<211> 24 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> BTR 1657D primer 
<220> 

<221> misc_feature 

<222> (1) 

<223> n = A, G, C, or T 
<220> 

<221> misc_f eature 

<222> (7) 

<223> n = A, G, C, or T 
<220> 

<221> misc_f eature 

<222> (13) 

<223> n = A, G, C, or T 
<220> 

<221> misc__f eature 

<222> (22) 

<223> n = A, G, C, or T 

<400> 6 

nccdatnagr tcngartcrt tnga 



<210> 7 

<211> 24 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PBW-BTR GSP-1 primer 

<400> 7 

taggttgtat cctcagtatg agga 



<210> 8 

<211> 23 

<212> DNA 

<213> Artificial sequence 



<220> 



<223> PBW-BTR GSP-2 primer 



<400> 8 

ccagagtgga gtccaccgcc ata 

<210> 9 

<211> 23 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> PBW-BTR GSP-3 primer 

<400> 9 

ctgagtaagt gttatcttga aag 

<210> 10 

<211> 23 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> BTR 1209U primer 
<220> 

<221> misc_feature 

<222> (3) 

<223> n = A, G, C, or T 
<220> 

<221> misc_feature 

<222> (9) 

<223> n = A, G, C, or T 
<220> 

<221> misc_feature 

<222> (12) 

<223> n = A, G, C, or T 
<220> 

<221> misc_feature 

<222> (15) 

<223> n = A, G, C, or T 
<220> 

<221> misc_feature 

<222> (21) 

<223> n = A, G, C, or T 

<400> 10 

canathcgng cncangaygg ngg 

<210> 11 

<211> 29 

<212> DNA 

<213> Artificial sequence 



<223> PBW-BTR GSP-4 primer 



<400> 11 

gatagcggcc ccaggaacca acaaacagg 



<210> 12 

<211> 24 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> PBW-BTR P2U primer 
<400> 12 

agtgcgagtg ctttgaatct gtga 



<210> 13 

<211> 25 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> PBW-BTR P5U primer 
<400> 13 

gtctcttctc accgtcactg tcact 



<210> 14 

<211> 23 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> PBW-BTR P6D primer 
<400> 14 

gcatgctggc agtaggttgt ate 



<210> 15 

<211> 20 

<212> DNA 

<213> Artificial sequence 



<220> 

<223> (AUAP) primer 
<400> 15 

ggccacgcgt cgactagtac 



<210> 16 

<211> 37 

<212> DNA 

<213> Artificial sequence 



<220> 



<223> (AP) primer 
<400> 16 

ggccacgcgt cgactagtac tttttttttt ttttttt 37 



<210> 17 
<211> 1715 
<212> PRT 
<213> B. mori 

<400> 17 

Met Gly Val Asp Val Arg lie Leu Ala Thr Leu Leu Leu lie Tyr Ala 

15 10 15 

Glu Thr Val Leu Ala Gin Glu Arg Cys Gly Phe Met Val Ala lie Pro 

20 25 30 

Arg Pro Pro Arg Pro Asp Leu Pro Glu Leu Asp Phe Glu Gly Gin Thr 

35 40 45 

Trp Ser Gin Arg Pro Leu lie Pro Ala Ala Asp Arg Glu Asp Val Cys 

50 55 60 

Met Asp Gly Tyr His Ala Met Thr Pro Thr Tyr Gly Thr Gin lie lie 
65 70 75 80 

Tyr Met Glu Glu Glu lie Glu Gly Glu Val Pro lie Ala Lys Leu Asn 

85 90 95 

Tyr Arg Gly Pro Asn Val Pro Tyr lie Glu Pro Ala Phe Leu Ser Gly 

100 105 110 

Ser Phe Asn Leu Leu Val Pro Val lie Arg Arg lie Pro Asp Ser Asn 

115 120 125 

Gly Glu Trp His Leu lie lie Thr Gin Arg Gin Asp Tyr Glu Thr Pro 

130 135 140 

Gly Met Gin Gin Tyr Val Phe Asn lie Arg lie Asp Gly Glu Thr Leu 
145 150 155 160 

Val Ala Gly Val Ser Leu Leu lie Val Asn lie Asp Asp Asn Ala Pro 

165 170 175 

lie lie Gin Ala Leu Glu Pro Cys Gin Val Asp Glu Leu Gly Glu Ala 

180 185 190 

Arg Leu Thr Glu Cys Val Tyr Val Val Thr Asp Ala Asp Gly Arg lie 

195 200 205 

Ser Thr Gin Phe Met Gin Phe Arg lie Asp Ser Asp Arg Gly Asp Asp 

210 215 220 

Lys lie Phe Tyr lie Gin Gly Ala Asn lie Pro Gly Glu Trp lie Arg 
225 230 235 240 

Met Thr Met Thr Val Gly lie Asn Glu Pro Leu Asn Phe Glu Thr Asn 

245 250 255 

Pro Leu His lie Phe Ser Val Thr Ala Leu Asp Ser Leu Pro Asn Thr 

260 265 270 

His Thr Val Thr Leu Met Val Gin Val Glu Asn Val Glu His Arg Pro 

275 280 285 

Pro Arg Trp Val Glu lie Phe Ala Val Gin Gin Phe Asp Glu Lys Thr 

290 295 300 

Ala Gin Ser Phe Pro Val Arg Ala lie Asp Gly Asp Thr Gly lie Asn 
305 310 315 320 

Lys Pro lie His Tyr Arg Leu Glu Thr Ala Glu Glu Asp Thr Phe Phe 

325 330 335 

His lie Arg Thr lie Glu Gly Gly Arg Ser Gly Ala lie Leu Tyr Val 

340 345 350 

Asp Pro lie Asp Arg Asp Thr Leu Gin Arg Glu Val Phe Gin Leu Ser 

355 360 365 

lie lie Ala Tyr Lys Tyr Asp Asn Glu Ser Ser Ala Thr Ala Ala Asn 

370 375 380 

Val Val lie lie Val Asn Asp lie Asn Asp Gin Arg Pro Glu Pro Leu 
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385 

Phe Lys Glu Tyr 

Asn Phe Asp Gin 

420 

Ala Gin Tyr Thr 
435 

Lys Ala Phe Tyr 
450 

lie Met Gly Thr 
465 

Phe Gin Arg lie 

Glu His Val Gly 

500 

Asp Glu Glu Pro 
515 

Glu Thr Glu Gly 
530 

Arg Asp lie Asp 
545 

Asn Tyr Leu Ser 

Asp Asp Phe Phe 

580 

Arg Ala Asp Asp 
595 

Leu Leu lie His 
610 

Leu Pro Arg Gly 
625 

lie lie Thr Ser 

Leu Arg Phe Glu 

660 

Arg Glu Ala Asn 
675 

lie Tyr Pro Ala 
690 

Val Lys Lys lie 
705 

Met Leu Tyr Leu 

Asp Asp Tyr Asp 

740 

Asp Asn Pro Pro 
755 

Val Arg Glu Met 
770 

Thr Asp lie Asp 
785 

Ala Asn Glu Gly 

Gly Gin He Thr 

820 

Arg Arg Tyr Asn 
835 

Ala Glu Asp Pro 
850 

Pro Gly Gin Val 
865 



390 

Arg Leu Asn He 
405 

Glu Phe Gly Phe 

Val Arg Leu Glu 

440 

He Ala Pro Glu 
455 

Ala Asn His Lys 
470 

Arg Leu Arg Val 
485 

Val Ala Tyr Val 

He Phe Glu His 

520 

Lys Gly Phe Phe 
535 

Asp Arg Val Glu 
550 

He Asp Lys Asp 
565 

Asp Tyr His Arg 

Thr Leu Gly Glu 

600 

Glu Glu Asp He 
615 

Ser Pro Asn Val 
630 

Glu He Arg Ala 
645 

He Asp Trp Thr 

Pro He Glu Phe 

680 

He Asn Asn Arg 
695 

Arg Glu Asn Val 
710 

Thr Val Arg Val 
725 

Glu Ser Thr Phe 

He Trp Val Pro 

760 

Ser Asp Ala Gly 
775 

Gly Pro Leu Tyr 
790 

Thr Pro Glu Asn 
805 

Val Lys Thr Ser 

Leu Tyr Tyr Thr 

840 

Asp Asp Cys Pro 
855 

Val He Gin He 
870 



395 

Met Glu Glu Thr 
410 

His Asp Arg Asp 
425 

Ser Asp Tyr Pro 

Val Gly Tyr Gin 

460 

Met Leu Asp Tyr 
475 

He Ala Thr Asp 
490 

Tyr He Asn Leu 
505 

Ser Val Gin Asn 

Val Ala Asn Val 

540 

His Thr Leu Met 
555 

Thr Gly Asp He 
570 

Gin Ser Glu Leu 
585 

Pro Phe His Thr 

Asn Asn Thr Pro 

620 

Glu Glu Asn Val 
635 

Thr Asp Pro Asp 
650 

Thr Ser Tyr Ala 
665 

His Asn Cys Val 

Gly Ser Ala He 

700 

Thr He Asp Tyr 
715 

Arg Asp Leu Asn 
730 

Thr He Thr He 
745 

Gly Thr Leu Glu 

Val Val He Gly 

780 

Asn Gin Val Arg 
795 

Leu Leu Met Glx 
810 

Gly Ala He Asp 
825 

Val Val Ala Thr 

Asp Asp Pro Thr 

860 

He Asp Thr Asn 
875 



400 

Ala Leu Thr Leu 
415 

Leu Gly Gin Asn 
430 

Ala Asp Ala Ala 
445 

Arg Gin Thr Phe 

Glu Val Pro Glu 

480 

Met Asp Asn Glu 
495 

He Asn Trp Asn 
510 

Val Ser Phe Lys 
525 

Arg Ala His Asp 

Gly Asn Ala Asn 

560 

His Val Thr Gin 
575 

Phe Val Gin Val 
590 

Ala Thr Ser Gin 
605 

Pro Thr Leu Arg 

Pro Glu Gly Tyr 

640 

Thr Thr Ala Glu 
655 

Thr Lys Gin Gly 
670 

Glu He Glu Thr 
685 

Gly Arg Leu Val 

Glu Glu Phe Glu 

720 

Thr Val He Gly 
735 

He Asp Met Asn 
750 

Gin Ser Leu Arg 
765 

Thr Leu Thr Ala 

Tyr Thr Met Lys 

800 

Asp Phe Tyr Thr 
815 

Ala Asp Val Pro 
830 

Asp Arg Cys Tyr 
845 

Tyr Trp Glu Thr 

Asn Lys lie Pro 

880 
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Gin 


Pro 


Glu 


Thr 


Asp 
885 


Gin 


Phe 


Lys 


Ala 


Val 
890 


Val 


Tyr 


He 


Tyr 


Glu 
895 


Asp 


Ala 


Val 


Ser 


Gly 
900 


Asp 


Glu 


Val 


Val 


Lys 

r\ a r 

905 


Val 


He 


Gly 


Ser 


Asp 

y iu 


Leu 


Asp 


Arg 


Asp 


Asp 
915 


He 


Tyr 


His 


Thr 


He 
920 


Arg 


Tyr 


Gin 


He 


Asn 
925 


Tyr 


TV 1 _ 

Ala 


Val 


Asn 


Pro 
930 


Arg 


Leu 


Arg 


Asp 


Phe 
935 


-*— h i 

Phe 


Ala 


Val 


Asp 


Pro 
940 


Asp 


Thr 


Gly 


Arg 


Val 


Tyr 


Val 


Tyr 


Tyr 


T 

Thr 


Thr 


Asp 


Glu 


Val 


Leu 


Asp 


Arg 


Asp 


Gly 


Asp 


945 










950 










955 










n r n 

9 6 0 


Glu 


Pro 


Gin 


His 


Arg 
965 


___ mm 

He 


Phe 


Phe 


Asn 


Leu 

f~\ r—J f\ 

970 


lie 


Asp 


Asn 


Phe 


Phe 

Cl ""7 CT 

97 b 


Gin 


Gin 


Gly 


Asp 


Gly 
980 


Asn 


Arg 


Asn 


Gin 


Asn 
985 


Asp 


Ala 


Glu 


Val 


Leu 
990 


Val 


Val 


Leu 


Leu 


Asp 


Val 


Asn 


Asp 


Asn 


Ala 


Pro 


Glu 


Leu 


Pro 


Glu 


Pro 


Asp 


Glu 






995 










1000 








1005 






Leu 


Ser 


Trp 


Ser 


Val 


Ser 


Glu 


Ser 


Leu 


Thr 


Lys 


Gly 


Thr 


Arg 


Leu 


Gin 




1010 








1015 








1020 








Pro 


His 


He 


Tyr 


Ala 


Pro 


Asp 


Arg 


Asp 


Glu 


Pro 


Asp 


Thr 


Asp 


Asn 


Ser 


1025 








1030 








1035 






1040 


Arg 


Val 


Gly 


Tyr 


Ala 


He 


He 


Ser 


Leu 


Thr 


He 


Ala 


Asn 


Arg 


Glu 


He 










1045 








1050 








1055 


Glu 


Val 


Pro 


Glu 


Leu 


Phe 


Thr 


Met 


He 


Gin 


He 


Gin 


Asn 


Val 


Thr 


Gly 








1060 








1065 








1070 




Glu 


Leu 


Glu 


Thr 


Ala 


Met 


Asp 


Leu 


Arg 


Gly 


Tyr 


Trp 


Gly 


Thr 


Tyr 


Ala 






1075 








1080 








1085 






He 


His 


He 


Lys 


Ala 


Tyr 


Asp 


His 


Gly 


He 


Pro 


Gin 


Gin 


Met 


Ser 


Asn 




1090 








1095 








1100 








Glu 


Thr 


Tyr 


Glu 


Leu 


Val 


He 


Arg 


Pro 


Tyr 


Asn 


Phe 


His 


Ala 


Pro 


Val 


1105 








1110 








1115 






1120 


Phe 


Val 


Phe 


Pro 


Lys 


His 


Gly 


Ala 


Thr 


Leu 


Arg 


Leu 


Ala 


Arg 


Glu 


Arg 










1125 








1130 








1135 


Ala 


Val 


Val 


Asn 


Gly 


Leu 


Leu 


Ala 


Thr 


Val 


Asp 


Gly 


Glu 


Phe 


Leu 


Asn 








1140 








1145 








1150 




Arg 


He 


Val 


Ala 


Thr 


Asp 


Glu 


Asp 


Gly 


Leu 


His 


Ala 


Gly 


Gin 


Val 


Ala 






1155 








1160 








1165 






Phe 


Glu 


Val 


Val 


Gly 


Asp 


Thr 


Glu 


Ala 


Val 


Asp 


Tyr 


Phe 


His 


He 


Val 




1170 








1175 








1180 








Asn 


Asp 


Gly 


Glu 


Asn 


Ser 


Gly 


Thr 


Leu 


Met 


Leu 


Lys 


Gin 


Leu 


Phe 


Pro 



1185 1190 1195 1200 

Glu Asp He Arg Glu Phe Glu Val Thr He Arg Ala Thr Asp Gly Gly 

1205 1210 1215 

Thr Glu Pro Arg Pro Leu Ser Thr Asp Cys Thr Phe Ser Val Val Phe 

1220 1225 1230 

Val Pro He Gin Gly Glu Pro He Phe Pro Thr Ser Thr His Thr Val 

1235 1240 1245 

Ala Phe He Glu Lys Glu Ala Gly Leu Leu Glu Arg His Glu Leu Pro 

1250 1255 1260 

Arg Ala Glu Asp Arg Lys Asn His Leu Cys Ser Asp Asp Cys His Asn 
1265 1270 1275 1280 

He Tyr Tyr Arg He He Asp Gly Asn Asn Asp Gly His Phe Gly Leu 

1285 1290 1295 

Asp Glu Thr Thr Asn Val Leu Phe Leu Val Lys Glu Leu Asp Arg Ser 

1300 1305 1310 

Val Ser Glu Thr Tyr Thr Leu Thr He Ala Ala Ser Asn Ser Pro Thr 

1315 1320 1325 

Gly Gly He Ala Leu Thr Ser Thr He Thr He Thr Val Asn Val Arg 

1330 1335 1340 

Glu Ala Asp Pro Gin Pro Tyr Phe Val Arg Asp Leu Tyr Thr Ala Gly 
1345 1350 1355 1360 

He Ser Thr Ser Asp Ser He Asn Arg Glu Leu Leu He Leu Gin Ala 
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1365 1370 1375 

Thr His Ser Glu Asn Ala Pro lie lie Tyr Thr lie Asp Trp Ser Thr 

1380 1385 1390 

Met Val Thr Asp Pro Thr Leu Ala Ser Val Arg Glu Thr Ala Phe lie 

1395 1400 1405 

Leu Asn Pro His Thr Gly Val Leu Thr Leu Asn lie Gin Pro Thr Ala 

1410 1415 1420 

Ser Met His Gly Met Phe Glu Phe Gin Val Val Ala Thr Asp Pro Ala 
1425 1430 1435 1440 

Gly Tyr Ser Asp Arg Ala Asn Val Lys lie Tyr Leu lie Ser Thr Arg 

1445 1450 1455 

Asn Arg Val Phe Phe Leu Phe Val Asn Thr Leu Glu Gin Val Glu Gin 

1460 1465 1470 

Asn Thr Asp Phe lie Ala Gin Thr Phe Ser Ala Gly Phe Glu Met Thr 

1475 1480 1485 

Cys Asn lie Asp Gin Val Val Pro Ala Thr Asp Ala Ser Gly Val lie 

1490 1495 1500 

Met Asn Gly lie Thr Glu Val Arg Gly His Phe lie Arg Asp Asn Val 
1505 1510 1515 1520 

Pro Val Pro Ala Asp Glu lie Glu Thr Leu Arg Gly Asp Met Val Leu 

1525 1530 1535 

Leu Thr Ala lie Gin Ser Thr Leu Ala Thr Arg Leu Leu Val Leu Arg 

1540 1545 1550 

Asp Leu Phe Thr Asp Thr Ser Pro Ala Pro Asp Ala Gly Ser Ala Ala 

1555 1560 1565 

Val Leu Tyr Ala Leu Ala Val Leu Ser Ala Leu Leu Ala Ala Leu Cys 

1570 1575 1580 

Leu Leu Leu Leu Val lie Phe lie lie Arg Thr Lys Lys Leu Asn Arg 
1585 1590 1595 1600 

Arg Leu Glu Ala Leu Thr Val Lys Lys Tyr Gly Ser Val Asp Ser Gly 

1605 1610 1615 

Leu Asn Arg Val Gly lie Ala Ala Pro Gly Thr Asn Lys His Ala Val 

1620 1625 1630 

Glu Gly Ser Asn Pro lie Trp Asn Glu Thr lie Lys Ala Pro Asp Phe 

1635 1640 1645 

Asp Ser Met Ser Asp Ala Ser Asn Asp Ser Asp Leu lie Gly lie Glu 

1650 1655 1660 

Asp Leu Pro His Phe Gly Glu Asn Asn Tyr Phe Pro Arg Asp Val Asp 
1665 1670 1675 1680 

Glu Phe Lys Thr Asp Lys Pro Glu Asp lie Val Ala Thr His Asn Asn 

1685 1690 1695 

Asn Phe Gly Phe Lys Ser Thr Pro Phe Ser Pro Glu Phe Ala Asn Gin 

1700 1705 1710 

Phe Gin Lys 
1715 



<210> 18 
<211> 1717 
<212> PRT 

<213> Tobacco hornworm 



<400> 18 
Met Ala Val Asp 
1 

Pro Ala Val Leu 

20 

Arg Leu Pro Arg 
35 

Thr Trp Ser Gin 
50 



Val Arg lie Ala 
5 

Ala Gin Glu Arg 

Pro Asp Asn Leu 

40 

Arg Pro Leu Leu 
55 



Ala Phe Leu Leu 
10 

Cys Gly Tyr Met 
25 

Pro Val Leu Asn 

Pro Ala Pro Glu 

60 



Val Phe lie Ala 
15 

Thr Ala lie Pro 
30 

Phe Glu Gly Gin 
45 

Arg Asp Asp Leu 
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Cys Met Asp Ala 
65 

lie Tyr Met Asp 

Asn Tyr Asn Gly 

100 

Gly Ser Tyr Asn 
115 

Glu Trp His Leu 
130 

Met Gin Gin Tyr 
145 

Ala Gly Val Ser 

lie Gin Asn Phe 

180 

Leu Thr Glu Cys 
195 

Thr Glu Phe Met 
210 

Thr Phe Tyr lie 
225 

Asn Met Thr lie 

Leu His lie Phe 

260 

Thr Val Thr Met 
275 

Arg Trp Leu Glu 
290 

Gin Asn Phe Thr 
305 

Pro lie Asn Tyr 

lie Glu Ala Leu 

340 

Pro lie Asp Arg 
355 

Val Ala Tyr Lys 
370 

Val lie lie Val 
385 

Lys Glu Tyr Arg 

Phe Asp Lys Glu 

420 

Gin Tyr Thr Val 
435 

Ala Phe Tyr lie 
450 

Met Gly Thr Leu 
465 

Gin Ser lie Thr 

His Val Gly Val 

500 

Glu Gin Pro lie 
515 

Thr Glu Gly Glu 
530 

Asp lie Gly Asp 



Tyr His Val lie 
70 

Glu Glu lie Glu 
85 

Pro Ser Thr Pro 

Leu Leu Met Pro 

120 

lie lie Thr Gin 
135 

Met Phe Asn Val 
150 

Leu Ala lie Val 
165 

Glu Pro Cys Arg 

Thr Tyr Gin Val 

200 

Thr Phe Arg lie 
215 

Glu Arg Thr Asn 
230 

Gly Val Asn Thr 
245 

Ser Val Thr Ala 

Met Val Gin Val 

280 

lie Phe Ala Val 
295 

Val Arg Ala lie 
310 

Arg Leu lie Thr 
325 

Pro Gly Gly Lys 

Asp Thr Leu Gin 

360 

Tyr Asp Glu Glu 
375 

Thr Asp lie Asn 
390 

Leu Ala lie Met 
405 

Phe Gly Phe His 

Arg Leu Glu Ser 

440 

Ala Pro Glu Val 
455 

Asn His Ser Met 
470 

lie Arg Val Val 
485 

Ala Leu Val His 

Phe Glu His Ala 

520 

Gly Phe Phe Val 
535 

Val Val Glu His 



Thr Ala Asn Leu 
75 

Asp Glu lie Thr 
90 

Phe lie Glu Leu 
105 

Val lie Arg Arg 

Arg Gin His Tyr 

140 

Arg Val Asp Gly 
155 

Asn lie Asp Asp 
170 

Val Pro Glu Leu 
185 

Ser Asp Ala Asp 

Asp Ser Val Arg 

220 

lie Pro Asn Gin 
235 

Ser Leu Asn Phe 
250 

Leu Asp Ser Leu 
265 

Ala Asn Val Asn 

Gin Gin Phe Glu 

300 

Asp Gly Asp Thr 
315 

Asn Glu Glu Asp 
330 

Ser Gly Ala Val 
345 

Arg Glu Val Phe 

Ala Phe Ser Thr 

380 

Asp Gin Arg Pro 
395 

Glu Glu Thr Pro 
410 

Asp Lys Asp Leu 
425 

Val Asp Pro Pro 

Gly Tyr Gin Arg 

460 

Leu Asp Tyr Glu 
475 

Ala Thr Asp Asn 
490 

lie Asp Leu lie 
505 

Val Gin Thr Val 

Ala Lys Ala Val 

540 

Thr Leu Leu Gly 



Gly Thr Gin Val 

80 

lie Ala lie Leu 
95 

Pro Phe Leu Ser 
110 

Val Asp Asn Gly 
125 

Glu Leu Pro Gly 

Gin Ser Leu Val 

160 

Asn Ala Pro lie 
175 

Gly Glu Pro Gly 
190 

Gly Arg lie Ser 
205 

Gly Asp Glu Glu 

Trp Met Trp Leu 

240 

Val Thr Ser Pro 
255 

Pro Asn Thr His 
270 

Ser Arg Pro Pro 
285 

Glu Lys Ser Tyr 

Glu lie Asn Met 

320 

Thr Phe Phe Ser 
335 

Phe Leu Val Ser 
350 

Pro Leu Thr lie 
365 

Ser Thr Asn Val 

Glu Pro lie His 

400 

Leu Thr Leu Asn 
415 

Gly Gin Asn Ala 
430 

Gly Ala Ala Glu 
445 

Gin Thr Phe lie 

Val Pro Glu Phe 

480 

Asn Asp Thr Arg 
495 

Asn Trp Asn Asp 
510 

Thr Phe Asp Glu 
525 

Ala His Asp Arg 

Asn Ala Val Asn 
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545 550 555 560 

Phe Leu Thr lie Asp Lys Leu Thr Gly Asp lie Arg Val Ser Ala Asn 

565 570 575 

Asp Ser Phe Asn Tyr His Arg Glu Ser Glu Leu Phe Val Gin Val Arg 

580 585 590 

Ala Thr Asp Thr Leu Gly Glu Pro Phe His Thr Ala Thr Ser Gin Leu 

595 600 605 

Val lie Arg Leu Asn Asp lie Asn Asn Thr Pro Pro Thr Leu Arg Leu 

610 615 620 

Pro Arg Gly Ser Pro Gin Val Glu Glu Asn Val Pro Asp Gly His Val 
625 630 635 640 

He Thr Gin Glu Leu Arg Ala Thr Asp Pro Asp Thr Thr Ala Asp Leu 

645 650 655 

Arg Phe Glu He Asn Trp Asp Thr Ser Phe Ala Thr Lys Gin Gly Arg 

660 665 670 

Gin Ala Asn Pro Asp Glu Phe Arg Asn Cys Val Glu He Glu Thr He 

675 680 685 

Phe Pro Glu He Asn Asn Arg Gly Leu Ala He Gly Arg Val Val Ala 

690 695 700 

Arg Glu He Arg His Asn Val Thr He Asp Tyr Glu Glu Phe Glu Val 
705 710 715 720 

Leu Ser Leu Thr Val Arg Val Arg Asp Leu Asn Thr Val Tyr Gly Asp 

725 730 735 

Asp Tyr Asp Glu Ser Met Leu Thr He Thr He He Asp Met Asn Asp 

740 745 750 

Asn Ala Pro Val Trp Val Glu Gly Thr Leu Glu Gin Asn Phe Arg Val 

755 760 765 

Arg Glu Met Ser Ala Gly Gly Leu Val Val Gly Ser Val Arg Ala Asp 

770 775 780 

Asp He Asp Gly Pro Leu Tyr Asn Gin Val Arg Tyr Thr He Phe Pro 
785 790 795 800 

Arg Glu Asp Thr Asp Lys Asp Leu He Met He Asp Phe Leu Thr Gly 

805 810 815 

Gin He Ser Val Asn Thr Ser Gly Ala He Asp Ala Asp Thr Pro Pro 

820 825 830 

Arg Phe His Leu Tyr Tyr Thr Val Val Ala Ser Asp Arg Cys Ser Thr 

835 840 845 

Glu Asp Pro Ala Asp Cys Pro Pro Asp Pro Thr Tyr Trp Glu Thr Glu 

850 855 860 

Gly Asn He Thr He His He Thr Asp Thr Asn Asn Lys Val Pro Gin 
865 870 875 880 

Ala Glu Thr Thr Lys Phe Asp Thr Val Val Tyr He Tyr Glu Asn Ala 

885 890 895 

Thr His Leu Asp Glu Val Val Thr Leu He Ala Ser Asp Leu Asp Arg 

900 905 910 

Asp Glu He Tyr His Thr Val Ser Tyr Val He He Asn Tyr Ala Val 

915 920 925 

Asn Pro Arg Leu Met Asn Phe Phe Ser Val Asn Arg Glu Thr Gly Leu 

930 935 940 

Val Tyr Val Asp Tyr Glu Thr Gin Gly Ser Gly Glu Val Leu Asp Arg 
945 950 955 960 

Asp Gly Asp Glu Pro Thr His Arg He Phe Phe Asn Leu He Asp Asn 

965 970 975 

Phe Met Gly Glu Gly Glu Gly Asn Arg Asn Gin Asn Asp Thr Glu Val 

980 985 990 

Leu Val He Leu Leu Asp Val Asn Asp Asn Ala Pro Glu Leu Pro Pro 

995 1000 1005 

Pro Ser Glu Leu Ser Trp Thr He Ser Glu Asn Leu Lys Gin Gly Val 

1010 1015 1020 

Arg Leu Glu Pro His He Phe Ala Pro Asp Arg Asp Glu Pro Asp Thr 
1025 1030 1035 1040 
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Asp Asn Ser Arg Val Gly Tyr Glu lie Leu Asn Leu Ser Thr Glu Arg 

1045 1050 1055 

Asp lie Glu Val Pro Glu Leu Phe Val Met lie Gin lie Ala Asn Val 

1060 1065 1070 

Thr Gly Glu Leu Glu Thr Ala Met Asp Leu Lys Gly Tyr Trp Gly Thr 

1075 1080 1085 

Tyr Ala lie His lie Arg Ala Phe Asp His Gly lie Pro Gin Met Ser 

1090 1095 1100 

Met Asn Glu Thr Tyr Glu Leu lie lie His Pro Phe Asn Tyr Tyr Ala 
1105 1110 1115 1120 

Pro Glu Phe Val Phe Pro Thr Asn Asp Ala Val lie Arg Leu Ala Arg 

1125 1130 1135 

Glu Arg Ala Val lie Asn Gly Val Leu Ala Thr Val Asn Gly Glu Phe 

1140 1145 1150 

Leu Glu Arg lie Ser Ala Thr Asp Pro Asp Gly Leu His Ala Gly Val 

1155 1160 1165 

Val Thr Phe Gin Val Val Gly Asp Glu Glu Ser Gin Arg Tyr Phe Gin 

1170 1175 1180 

Val Val Asn Asp Gly Glu Asn Leu Gly Ser Leu Arg Leu Leu Gin Ala 
1185 1190 1195 1200 

Val Pro Glu Glu lie Arg Glu Phe Arg lie Thr lie Arg Ala Thr Asp 

1205 1210 1215 

Gin Gly Thr Asp Pro Gly Pro Leu Ser Thr Asp Met Thr Phe Arg Val 

1220 1225 1230 

Val Phe Val Pro Thr Gin Gly Glu Pro Arg Phe Ala Ser Ser Glu His 

1235 1240 1245 

Ala Val Ala Phe lie Glu Lys Ser Ala Gly Met Glu Glu Ser His Gin 

1250 1255 1260 

Leu Pro Leu Ala Gin Asp lie Lys Asn His Leu Cys Glu Asp Asp Cys 
1265 1270 1275 1280 

His Ser lie Tyr Tyr Arg lie lie Asp Gly Asn Ser Glu Gly His Phe 

1285 1290 1295 

Gly Leu Asp Pro Val Arg Asn Arg Leu Phe Leu Lys Lys Glu Leu lie 

1300 1305 1310 

Arg Glu Gin Ser Ala Ser His Thr Leu Gin Val Ala Ala Ser Asn Ser 

1315 1320 1325 

Pro Asp Gly Gly lie Pro Leu Pro Ala Ser lie Leu Thr Val Thr Val 

1330 1335 1340 

Thr Val Arg Glu Ala Asp Pro Arg Pro Val Phe Val Arg Glu Leu Tyr 
1345 1350 1355 1360 

Thr Ala Gly lie Ser Thr Ala Asp Ser lie Gly Arg Glu Leu Leu Arg 

1365 1370 1375 

Leu His Ala Thr Gin Ser Glu Gly Ser Ala lie Thr Tyr Ala lie Asp 

1380 1385 1390 

Tyr Asp Thr Met Val Val Asp Pro Ser Leu Glu Ala Val Arg Gin Ser 

1395 1400 1405 

Ala Phe Val Leu Asn Ala Gin Thr Gly Val Leu Thr Leu Asn lie Gin 

1410 1415 1420 

Pro Thr Ala Thr Met His Gly Leu Phe Lys Phe Glu Val Thr Ala Thr 
1425 1430 1435 1440 

Asp Thr Ala Gly Ala Gin Asp Arg Thr Asp Val Thr Val Tyr Val Val 

1445 1450 1455 

Ser Ser Gin Asn Arg Val Tyr Phe Val Phe Val Asn Thr Leu Gin Gin 

1460 1465 1470 

Val Glu Asp Asn Arg Asp Phe lie Ala Asp Thr Phe Ser Ala Gly Phe 

1475 1480 1485 

Asn Met Thr Cys Asn lie Asp Gin Val Val Pro Ala Asn Asp Pro Val 

1490 1495 1500 

Thr Gly Val Ala Leu Glu His Ser Thr Gin Met Arg Gly His Phe lie 
1505 1510 1515 1520 

Arg Asp Asn Val Pro Val Leu Ala Asp Glu lie Glu Gin lie Arg Ser 
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1525 1530 1535 

Asp Leu Val Leu Leu Ser Ser lie Gin Thr Thr Leu Ala Ala Arg Ser 

1540 1545 1550 

Leu Val Leu Asp Leu Leu Thr Asn Ser Ser Pro Asp Ser Ala Pro Asp 

1555 1560 1565 

Ser Ser Leu Thr Val Tyr Val Leu Ala Ser Leu Ser Ala Val Leu Gly 

1570 1575 1580 

Phe Met Cys Leu Val Leu Leu Leu Thr Phe lie lie Arg Thr Arg Ala 
1585 1590 1595 1600 

Leu Asn Arg Arg Leu Glu Ala Leu Ser Met Thr Lys Tyr Gly Ser Leu 

1605 1610 1615 

Asp Ser Gly Leu Asn Arg Ala Gly lie Ala Ala Pro Gly Thr Asn Lys 

1620 1625 1630 

His Thr Val Glu Gly Ser Asn Pro lie Phe Asn Glu Ala lie Lys Thr 

1635 1640 1645 

Pro Asp Leu Asp Ala lie Ser Glu Gly Ser Asn Asp Ser Asp Leu lie 

1650 1655 1660 

Gly lie Glu Asp Leu Pro His Phe Gly Asn Val Phe Met Asp Pro Glu 
1665 1670 1675 1680 

Val Asn Glu Lys Ala Asn Gly Tyr Pro Glu Val Ala Asn His Asn Asn 

1685 1690 1695 

Asn Phe Ala Phe Asn Pro Thr Pro Phe Ser Pro Glu Phe Val Asn Gly 

1700 1705 1710 

Gin Phe Arg Lys lie 
1715 



19 



